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PROBLEM TO BE SOLVED: To change a charge control method according 
to the running state of a vehicle, in a hybrid vehicle which has an engine 
and a motor generator linked with the engine, generates power by driving 
the motor generator with the engine, and charges a battery. 
SOLUTION: This charge control equipment is provided with a navigation 
system 9 and an ECU 8, which analyzes traffic information concerning the 
running route in navigation running and estimates power which a battery 6 
consumes and regenerative power to the battery 6. On the basis of the 
estimation, quick charging, in which power is generated with a motor 
generator 2 by controlling an engine 1 or effective charging which controls 
the engine 1 and the motor generator 2 and charging is performed 
effectively, is selected. 
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(54) CHARGE CONTROL APPARATUS OF HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To change a charge control method according 
to the running state of a vehicle, in a hybrid vehicle which has an engine 
and a motor generator linked with the engine, generates power by driving 
the motor generator with the engine, and charges a battery. 
SOLUTION: This charge control equipment is provided with a navigation 
system 9 and an ECU 8, which analyzes traffic information concerning the 
running route in navigation running and estimates power which a battery 6 
consumes and regenerative power to the battery 6. On the basis of the 
estimation, quick charging, in which power is generated with a motor ^ 
generator 2 by controlling an engine 1 or effective charging which controls 
the engine 1 and the motor generator 2 and charging is performed 
effectively, is selected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge control unit of the hybrid vehicles characterized by having the following and changing the charge 
method according to the power consumption which carried out [ aforementioned ] prediction, and the regeneration 
power of a battery. Engine An information receiving means to be the charge control unit of the hybrid vehicles which 
have the motor generator connected with this, drive a motor generator with an engine, generate electricity, and charge a 
battery, and to receive the information about a run schedule way An analysis means to predict the regeneration power to 
the power and the battery which analyze the information about the aforementioned run schedule way, and a battery 
consumes 

[Claim 2] Have an engine and the motor generator connected with this, and drive a motor generator with an engine and 
it generates electricity. The assistant means which is the charge control unit of the hybrid vehicles which charge a 
battery, and carries out torque assistance by the motor in order to raise a power performance, The charge control unit of 
the hybrid vehicles characterized by the thing of a detection means by which crew detects the demand of crew's power 
performance based on the selection operation means or accelerator operation which can carry out selection operation of 
the power performance for which it has either at least and the charge method is changed according to the demand of a 
power performance. 

[Claim 3] The charge control unit of the hybrid vehicles according to claim 1 or 2 characterized by having a boosting- 
charge means to control an engine and to generate electricity by the motor generator, and an efficiency charge means to 
charge efficiently by controlling an engine and a motor generator. 



[Translation done.] 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to control of the battery charge by the charge 

control unit of hybrid vehicles, especially the engine output under vehicles run. 

[0002] 

[Description of the Prior Art] The vehicles which carried the motor generator are proposed as a source of power where it 
differs other than an engine for the purpose of saving of the petroleum fuel for making an engine drive in recent years, 
reduction of the noise of an engine, and reduction of the exhaust gas further generated by combustion of petroleum fuel. 
[0003] By functioning as a motor, the motor generator used for these vehicles generates motor torque with the power 
from a battery, and carries out torque assistance of an engine at the time of acceleration at the time of vehicles start. 
Moreover, by functioning as a generator, it generates electricity by the engine torque and a battery is charged. 
Furthermore, at the time of a vehicles slowdown, regeneration charge is carried out using the torque inputted through a 
change gear from a wheel. 

[0004] For example, while an engine is connected to the input shaft of a change gear, a motor generator is connected to 
JP,9-209790,A, and the vehicle speed, accelerator opening, or the technology that controls an engine and a motor 
generator based on the charge of a battery is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to aim the charge in the conventional hybrid rolling stock 
run at charging quickly, boosting charge which heightens an engine output and generates electricity by the motor 
generator was performed. When the Shimosaka way follows this boosting charge for a long time, the full charge of the 
battery may be carried out to it, the regeneration power which was originally able to be used might not be obtained, and 
there was an energy-efficiency top problem in it. The efficiency charge which raised the charging efficiency by 
controlling an engine torque, motor torque, etc. on the other hand also had a possibility that charging might become 
insufficient [ the run conditions which consume power, such as traffic congestion, so much since charge speed is 
comparatively slow ] although it is desirable from the point of energy efficiency, and a motor run could not fully be 
performed. 

[0006] this invention is made in view of the above-mentioned technical problem, and the purpose is changing charge 
mode according to run conditions, and is to offer the charge control unit which can aim at energy efficiency and 
improvement in mpg. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st invention has an engine and the 
motor generator connected with this. An information receiving means to be the charge control unit of the hybrid 
vehicles which drive a motor generator with an engine, generate electricity, and charge a battery, and to receive the 
information about a run schedule way, It is characterized by having an analysis means to predict the regeneration power 
to the power and the battery which analyze the information about the aforementioned run schedule way, and a battery 
consumes, and changing the charge method according to the power consumption which carried out [ aforementioned ] 
prediction, and the regeneration power of a battery. 

[0008] Moreover, the 2nd invention has an engine and the motor generator connected with this. The assistant means 
which is the charge control unit of the hybrid vehicles which drive a motor generator with an engine, generate 
electricity, and charge a battery, and carries out torque assistance by the motor in order to raise a power performance, It 
has either at least and is characterized by the thing of a detection means by which crew detects the demand of crew's 
power performance based on the selection operation means or accelerator operation which can carry out selection 
operation of the power performance for which the charge method is changed according to the demand of a power 
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performance. 

[0009] Here, the selection operation means which carries out selection operation of the power performance may be a 
change means in run mode by which the acceleration at the time of a run was thought as important. In addition, the rate 
of change of the opening of a throttle may judge the demand of crew ! s power performance based on accelerator 
operation by the frequency exceeding a predetermined value. 

[0010] Moreover, the 3rd invention is the charge control unit of the 1st or the hybrid vehicles of the 2nd invention, and 
is characterized by having a boosting-charge means to control an engine and to generate electricity by the motor 
generator, and an efficiency charge means to charge efficiently by controlling an engine and a motor generator. 
[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained according to a drawing. 

[0012] The configuration block view of the hybrid car in the gestalt of this operation is shown in drawing 1 . The output 
shaft of an engine 1 is connected to the motor generator 2, the output shaft of a motor generator 2 is connected to a 
torque converter 3, and the output shaft of a torque converter 3 is connected to the automatic transmission 4. That is, it is 
constituted so that the power of an engine 1 and the power of a motor generator 2 can be outputted to an automatic 
transmission 4 through a torque converter 3. The above-mentioned composition is mentioned as an example, and this 
invention is applicable even if it is other composition. 

[0013] An engine 1 is equipment of the form which outputs power by combustion of fuel, and the engine which burns 
fuel gas, such as liquefied petroleum gas besides a gasoline engine or a diesel power plant and natural gas, is contained. 
A motor generator 2 has the power generation function to change into electrical energy the power energy delivered the 
motor ability which changed and outputs electric energy to kinetic energy, such as rotation. Although torque of driving 
member is not made to transmit to a follower member with a fluid and a torque converter 3 does not illustrate it, it 
serves as a front cover united with the pump impeller, and a hub which attached the turbine liner in one from a lock-up 
clutch. An automatic transmission 4 consists of the gearing change gear section and the oil-pressure-control section, is 
equipment which is automatic and can change suitably the ratio (change gear ratio) of an input rotational frequency and 
an output rotational frequency, and has the nonstep variable speed gear from which the change gear and change gear 
ratio of an owner stage type can be changed to continuous system. 

[0014] As shown in drawing 2 , the battery 6 is connected to the motor generator 2 through the inverter 5. The inverter 5 
is constituted so that the current at the time of controlling the current and frequency to a motor generator 2, and 
generating electricity by the motor generator 2 may be controlled. And the controller 7 is formed in order to perform 
those control. This controller 7 is constituted so that an inverter 5 and a battery 6 may be controlled according to the 
starting demand of an engine 1, a start demand, and a braking demand. 

[001 5] At the time of vehicles start and a low-speed run, a motor generator 2 is operated as a motor, and it runs with a 
motor output. Usually, at the time of a run, an engine 1 is started and it runs with an engine output. In addition to an 
engine 1 , at the time of heavy loads, such as an upper ramp, a motor generator 2 is operated as a motor, and it runs from 
the source of both power. At the time of a vehicles slowdown and braking, a motor generator 2 is operated as a 
generator and power is revived. When SOC (charge state) of a battery furthermore falls, the output of an engine 1 is 
increased, an engine output is changed into power by the motor generator 2, and a battery 6 is charged. 
[0016] Moreover, various sensors are formed in an engine 1, the motor generator 2, the torque converter 3, the 
automatic transmission 4, and the battery 6 grade, and the detecting signal of the sensor is sent to ECU8. ECU8 consists 
of microcomputers, sends a control signal to engine 1 grade, and controls the slip ratio of a torque converter 3, the 
change gear ratio of an automatic transmission, etc. based on detecting signals, such as a vehicle speed signal, and an 
accelerator opening signal, a SOC signal. 

[0017] Furthermore, the navigation system 9 which is an information receiving means to receive the information about a 
run schedule way is connected to ECU8. Information receiving meanses may be an analysis means to analyze the 
present run path from record of the run path of an input means or the past in which the driver himself inputs a roadway 
schedule, and receiving meanses, such as traffic information, here, as long as [ which is not limited to a navigation 
system 9 but can receive the information about a run schedule way ] it is receivable. The terrain intelligence of a run 
schedule way, traffic information, construction information, etc. are included in information here. A navigation system 9 
consists of display, an input unit, the communications control section, the path reference section, a map database, and 
the run data-logging section. The regeneration power to the power and the battery which the traffic information about 
the aforementioned run schedule way in a navigation system 9 etc. is analyzed in ECU8, and a battery consumes is 
predicted. Furthermore based on an analysis result and SOC, demand charge speed is calculated, and a control command 
is made by engine 1 grade from ECU8 according to the selected charge mode in which charge mode is judged from the 
found demand charge speed. 
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[0018] The principle of charge control is explained using the processing flow chart of the charge control unit in this 
operation form shown in drawing 3 . First, ECU8 processes various sensor input signals (from for example, a shift-lever 
position sensor, a vehicle speed sensor, an accelerator opening sensor, etc.) (S20). Then, it judges whether SOC of a 
battery became L % or less of specified quantity. This judgment can be judged based on the SOC detecting signal from 
a controller (S30). When SOC is L % or less of specified quantity, charge needs and it progresses to Step 40. If SOC is 
over L % of specified quantity at this time, it will return to a start as charge not being required (SI 10) (SI 20). 
[0019] When ****** in charge, it judges continuously whether it is under [ present navigation run ] ****** (S40). If the 
driver has inputted the destination, the run schedule root from the present run position detected by GPS etc. to the 
destination will be called for by calculation. Since it is thought that a driver runs this run schedule root during a 
navigation run according to navigation, the following operation and the setup are performed on the assumption that it 
runs the run schedule root. The geographical information on the run schedule root stored in the map database of a 
navigation system and traffic information are sent to ECU8. As geographical information, there are altitude data to the 
destination, for example, and it asks for whether the predetermined section is either the flat way and Shimosaka way or 
an upper ramp among the run schedule roots by calculation from altitude data. If the Shimosaka way continues for a 
long time, regenerative braking can expect mostly, if it is an upper ramp, the torque assistance by the motor other than 
engine power will be needed, and the power consumption of a battery will be predicted, as traffic information data — the 
number of intersectional, the number of lanes, and a city area ******** — etc. it is, and when it can run without 
stopping from traffic information data, and there is much number of times of a halt, the case where a low-speed run is 
carried out by traffic congestion etc. is analyzed, and the power consumption of a battery and regenerative braking are 
predicted Based on the above-mentioned geographical data and traffic information data, the prediction battery power 
consumption and prediction regeneration electric energy in the run schedule root are calculated. 
[0020] Then, deltaGESOC (demand charge speed) is calculated from SOC, the present above-mentioned prediction 
battery power consumption, and present prediction regeneration electric energy which were detected at Step 30 (S50). 
The map of deltaGESOC is shown in drawing 4 . A vertical axis shows deltaGESOC and a horizontal axis shows SOC. 
The relation of deltaGESOC to each SOC in case solid lines 101 are the predetermined usual run conditions defined 
beforehand is shown. A dashed line 102 shows the result of an operation at the time of traffic congestion prediction, and 
a dashed line 103 shows regeneration charge expected Hirotoki's result of an operation, that 101, 102, and 103 have an 
inclination comes out in consideration of the degree of margin to the state of the present SOC Moreover, when SOC is 
larger than L %, deltaGESOC is 0, i.e., charge needlessness. 102 and 103 are changed by the prediction battery power 
consumption and prediction regeneration electric energy which were calculated at Step 40. When prediction 
regeneration electric energy is small, it is set to 102, and it is set to deltaGESOC usually higher than the time even if it is 
the same SOC. When a regeneration charge can expect mostly on the contrary, it is set to 103, and even if it is the same 
SOC, it is usually set to low deltaGESOC from the time. And deltaGESOC is set up from present SOC(A) % and a map. 

[0021] Moreover, although the charge start SOC of a normal state is made into L % in drawing 4 , you may set up 
highly in the time of traffic congestion prediction. For example, when traffic congestion is predicted [ starting charge 
when it usually becomes SOC40%, and ], charge is started at SOC50%. In addition, between 102 and 103 may be 
divided more finely and you may control in accordance with the state. 

[0022] In addition, even if the operator has not inputted the destination, it predicts from run time, a day of the week, an 
intermediate run path, etc., and you may make it calculate deltaGESOC in the case of the commutation path used every 
day, for example. In this case, a commutation path is automatically learned in accumulation of the run path data for what 
past day. Furthermore, you may also use traffic congestion prediction of the run path by VICS or road traffic 
information guidance for the judgment material which predicts battery power consumption and regeneration electric 
energy. For example, it is predicted that battery power consumption increases noting that there are many opportunities 
for vehicles to stop, when traffic congestion is predicted by construction etc. also by the road it can usually run at high 
speed. Moreover, there is no opportunity to stop clearly, while running a highway, and it is predicted that battery power 
consumption decreases. 

[0023] When it is judged that the navigation run is not performed at Step 40, it goes to Step 60 as it is. Since the setup of 
deltaGESOC is not carried out at this time, deltaGESOC is usually set up with the present SOC based on the data 101 at 
the time. 

[0024] deltaGESOC calculated from the map is usually compared with the thing at the time (S60). Usually, boosting 
charge is started by deltaGESOC noting that it is necessary to charge quickly, if higher than the time (SI 00). If it is the 
following at the time of usual, it will judge further whether it is P (power) pattern (S70). 

[0025] With the form of this operation, the run mode of P (power) pattern and N (normal) pattern is formed as selection 
operation of the power performance of vehicles. By the motor, P pattern is the run mode in which acceleration 
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assistance is performed, and N pattern is the usual run mode, an operator can choose either and it can change it to taste a 
feeling of acceleration when an operator breaks in an accelerator. That is, when P pattern is chosen, an operator can 
consider that motile high ability is demanded. Therefore, it is predicted compared with the usual run mode that the 
power consumption of a battery increases. Boosting charge is performed when P pattern is chosen (SI 00). In this case, 
not low deltaGESOC set up by S50 but the power consumption of a battery is foreseen, deltaGESOC is reset up highly, 
and boosting charge is performed. 

[0026] When N pattern is chosen, it judges whether the rate of change (deltatheta) of the opening an operator's throttle 
(accelerator) has still more frequency beyond the predetermined value A (S80). 

[0027] An operator is an acceleration lover in investigating the rate of change (deltatheta) of the opening of a throttle 
(accelerator), and it turns out whether demand acceleration frequently. When there is much accelerator opening beyond 
the predetermined value A, it can be considered that the operator is demanding acceleration, i.e., motile high ability. 
Since acceleration assistance is needed in this case even if run mode is N pattern, the power consumption of a battery is 
foreseen like the time of being P pattern, deltaGESOC is reset up quickly, and boosting charge is carried out (SI 00). 
[0028] In the case negative [ any judgment ], maximum-efficiency charge is performed in low deltaGESOC (S90). 
[0029] The energy generated in regenerative braking by the above control can be efficiently accumulated in a battery, 
and the situation where battery charge is impossible can be reduced by the full charge. Moreover, on a traffic congestion 
way, since it charges at high speed, the situation where the engine shutdown by the shortage of a battery is stopped can 
be reduced as much as possible, and improvement in mpg can be aimed at. 

[0030] Maintaining a travel speed, boosting charge heightens an engine output and charges quickly so that a motor 
generator can generate electricity at the rate of deltaGESOC. 

[0031] Maximum-efficiency charge searches for the best best efficiency point of the generating efficiency in the travel 
speed by calculation from an engine torque, the maximum-efficiency operating point of the engine called for from an 
engine speed, and motor torque and the maximum-efficiency operating point of the motor generator called for from a 
motor rotational frequency, computes an engine torque and motor torque from this best efficiency point, and it charges, 
controlling an engine and a motor generator. Moreover, you may also control a torque converter together at this time. 
[0032] Furthermore, you may make it tell an operator about whether it charges in which charge mode between these two 
charge modes now with the indicator in charge mode. 
[0033] 

[Effect of the Invention] Thus, with this operation gestalt, since the consumed electric power and the regeneration 
charge of a battery can be predicted by analyzing the previous passage situation or previous geographical feature 
situation of a run path using a navigation system, the selection change of the charge method can be carried out according 
to a passage situation etc., and it becomes possible to aim at improvement in energy efficiency and mpg. 
[0034] Moreover, since boosting charge is chosen when an operator does selection operation of the power 
performances, such as acceleration mode, or when there is much treading-in frequency of an accelerator, when a power 
performance is needed, there is nothing to the shortage of charge of a battery with a bird clapper, and acceleration 
assistance of a motor is carried out. 
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♦.NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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